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does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
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PREFACE

PREFACE
Purpose The purpose of this document is to specify the usage of the UART
interface.
Organization This document includes the following:

* Introduction

* Usage of UART Interface

* Example of UART Operation
* UART Driver Function

Notation Here explains the meaning of following words in text:
Note Explanation of item indicated in the text
Caution Information to which user should afford special attention
Remark Supplementary information

Related document The following tables list related documents.

Reference Document

Document Name Version/date | Author Description
S19265EJ1VOUMO0_ASMUGIO. pdf istedion | NECEL I\A/Z':'UL;/IG'O Users
S19268EJ1VOUMOO_1chip.pdf 1st edition NECEL | 1 Chip User’'s Manual
S19262EJ1VOUMO0_UART.pdf 1st edition NECEL | UART User’'s Manual
S19255EJ1VOUMO0_DMA.PDF 1st edition NECEL | DMA User's Manual
S19907EJ1VOANOO_GD.pdf 1st edition | NECEL | GD Spec

Application Note S19893EJ1V0OANOO



PREFACE

Disclaimers

The information contained in this document is subject to change without prior
notice in the future. Refer to the latest applicable data sheet(s) and user’'s manual
when designing a product for mass production.

No part of this document may be copied or reproduced in any form or by any means
without the prior written consent of NEC Electronics. NEC Electronics assumes no
responsibility for any errors that may appear in this document.

NEC Electronics does not assume any liability for infringement of patents, copyrights or
other intellectual property rights of third parties by or arising from the use of NEC
Electronics products listed in this documents or any other liability arising from the use of
such products. No license, express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Electronics or others.

Descriptions of circuits, software and other related information in this document are
provided for illustrative purposes in semiconductor product operation and application
examples. The incorporation of these circuits, software and information in the design of a
customers’ equipment shall be done under the full responsibility of the customer. NEC
Electronics assume no responsibility for any losses incurred by customers or third parties
arising from the use of these circuits, software and information.

While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC
Electronics products, customers agree and acknowledge that possibility of defects thereof
cannot be eliminated entirely. To minimize risks of damage to property or injury (including
death) to persons arising from defects in NEC Electronics products, customers must
incorporate sufficient safety measures in their design, such as redundancy;, fire-
containment and anti-failure features.

Note)

1.

“NEC Electronics” as used in this document means NEC Electronics Corporation and also
includes its majority-owned subsidiaries.

“NEC Electronics products” means any product developed or manufactured by or for NEC
Electronics (as defined above)

All trademarks or registered trademarks are the property of their respective owners.
Registered trademarks ® and trademarks™ are not noted in this document.
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Chapter 1 Introduction

1.1 Qutline

This document introduces the Universal Asynchronous Receiver/Transmitter (UART) of EMMA
Mobilel.

How to send and receive characters.
How to send and receive characters with automatic flow control.
How to send and receive characters with simulate flow control.

How to send and receive characters with DMA.

The UART block incorporated in EMMA Mobilel has two 64-byte FIFO buffers, one for transmission
and one for reception.

About the details of functions please refer to “CHAPTER 1 OVERVIEW” of EMMA Mobilel UART
user's manual.

1.2 Development Environment

® Hardware environment of this project is listed as below.

Table 1-1 Hardware Environment

EMMA Mobilel evaluation board (PSKCH2Y- - NEC Electronics
S-0016-01)
PARTNER-Jet ICE ARM M20 Kyoto Microcomputer Co. Ltd

® Software used in this project is listed as below.
Table 1-2 Software Environment

GNUARM Toolchain V4.3.2 GNU
WJIETSET-ARM V5.10a Kyoto Microcomputer Co. Ltd

Application Note S19893EJ1VOANOO
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Chapter 2 Usage of UART Interface

2.1 Overview Procedure of UART Operation

The following picture is the overview operation process for UART.

Initialize UART

v

Set configure

v

Set interrupt or error detection

v

Send and receive

v

Un-initialize UART

End

Figure 2-1 The Overview Operation

(2). Initialize the UART.

® Open the clock

The related registers are as follow:
ASMU_GCLKCTRL2ENA;
ASMU_GCLKCTRLZ2;
ASMU_DIVU70SCLK;
ASMU_DIVU71SCLK;
ASMU_DIVU72SCLK;

Application Note S19893EJ1VOANOO
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® Resetthe UART

The related registers are as follow:
ASMU_RESETREQOENA,
ASMU_RESETCTRLO;

® Port setting

The related registers are as follow:

For port setting:
CHG_PINSEL_G80;
CHG_PINSEL_G96;

For input attribute setting:
CHG_PULLO;
CHG_PULL_GS80;
CHG_PULL_G104;

For driver capability setting:
CHG_DRIVEZ;

For wait control and read mode:
ASMU_AB1 U70WAITCTRL;
ASMU_AB1_U71WAITCTRL;
ASMU_AB1_U72WAITCTRL;
ASMU_AB1 U70READCTRL;
ASMU_AB1_U71READCTRL;
ASMU_AB1_U72READCTRL;

® Disable UART interrupt

The related registers are as follow:
SEC_ITO_IDSSO;
INTC_ITO_IDSO;

About the details, please refer to the “Appendix A.4.1 Initialize” of this document.

For port setting, the following table is the alternate port table:

Table 2-1 Alternate Port

Port Name Functionl Function2 Function3
URTO_CTSB GIO_P85 URTO_CTSB URT1_SRIN
URTO_RTSB GIO_P86 URTO_RTSB URT1_SOUT
URT2_SRIN GIO_P108 URT2_SRIN NAND_ALE
URT2_SOUT GIO_P109 URT2_SOUT NAND_CLE
URT2_CTSB GIO_P110 URT2_CTSB NAND_DO
URT2_RTSB GIO_P111 URT2_RTSB NAND D1

Application Note S19893EJ1VOANOO
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(2). Set the configuration

®  Attribute setting

The related registers are as follow (Note: x is 0, 1 or 2):
EM1_UARTx_LCR;
EM1_UARTx_DLM;
EM1_UARTx_DLL;

® FIFO setting
The related registers are as follow:
EM1_UARTx_FCR;

® Flow control setting

The related registers are as follow:
EM1_UARTx_HCRO;
EM1_UARTX_MCR,;

(3). Set the interrupt or error detection.
The related registers are as follow:
EM1_UARTx_IER;
SEC_ITO_IENSO;
INTC_ITO_IENO;

(4). Send and receive.

The related registers are as follow:
EM1 _UARTx LSR
EM1_UARTx_THR
EM1_UARTx_RBR

(5). Un-initialize the UART.

® FIFO setting

The related registers are as follow:
EM1_UARTx_FCR;

® Flow control setting

The related registers are as follow:
EM1_UARTx_HCRO;
EM1_UARTX_MCR;

Application Note S19893EJ1VOANOO
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2.2 Detail Procedure of UART Operation

According to the hardware feature, the UART can have the following function:
(1). Send and receive characters.
(2). Automatic flow control with CPU or DMA.
(3). Simulate flow control.
(4). Modem.
(5). IrDA.

Note: the above process does not have initialization. About the initialization, please refer to the
“Chapter 2.1 Overview Procedure of UART Operation” of this document.

Application Note S19893EJ1VOANOO
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2.2.1 Send and Receive

The following figure shows the operation process for sending and receiving without flow control.

Set UART configure

v

Set interrupt or error detection

v

Send and Receive

End

Figure 2-2 The Function of Send and Receive

(1). Set the configuration.
Set the baud rate, data length, parity, stop bit, error detection, and disable the flow control. The
related registers are as follow (Note: x is 0, 1 or 2):

EM1_UARTx_LCR,;

EM1_UARTx_DLM;

EM1_UARTx_DLL;

(2). Set the interrupt or error detection.
The related registers are as follow:
EM1_UARTX_IER;
SEC_ITO_IENSO;
INTC_ITO_IENO;

(3). Send and receive.

The related registers are as follow:
EM1_UARTX_LSR;
EM1_UARTx_THR;
EM1_UARTx_RBR;

Application Note S19893EJ1VOANOO
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® Data Format
The UART transmit/receive format is as following figure:

& >

16 cycles

DATA \start} X DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 )Parity\

Figure 2-3 The Data Format

After one start bit, 5-8 data bits, then one optional parity bit. At last, one or two stop bit.

® Baudrate

The EM1_UARTx_DLM register and EM1_UARTx_DLL register control the divisor of EMMA
Mobilel UART. About the bit definition, please refer to the “Chapter 3.2.10 Divisor latch LS byte
register” and “Chapter 3.2.11 Divisor latch MS byte register” of EMMA Mobilel UART user’s
manual.

The formula of divisor is as follow:

Divisor set value = reference clock frequency [Hz] / (requested baud rate [bps] x 16);

The reference clock frequency is PLL3. If it is 229.376MHz, the DLM and DLL setting values are
as following table:

Table 2-2 UART Divisor Definition

Baud rate DLM DLL

300 0x00BA 0x00AB
600 0x005D 0x0055
1200 0x002E 0x00AB
2400 0x0017 0x0055
4800 0x000B 0x00AB
9600 0x0005 0x00D5
14400 0x0003 0x00E4
19200 0x0002 O0x00EB
38400 0x0001 0x0075
57600 0x0000 0x00F9
115200 0x0000 0x007C
230400 0x0000 0x003E
460800 0x0000 0x001F

4000000 0x0000 0x0004

About the divisor setting, please refer to the “Chapter 5.2 Baud Rate Setting” of EMMA Mobilel
UART user’s manual.

® Bit Length

The bit[1:0] of EM1_UARTX_LCR register control the transmit/receive bit length of EMMA Mobilel
UART. About the bit definition, please refer to the “Chapter 3.2.5 Line control register” of EMMA
Mobilel UART user’s manual.
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The bit length setting is as following table:

Table 2-3 UART Transmit/Receive Bit Length Definition

Bit Length Bit 1 Bit 0
5 bit length 0 0
6 bit length 0 1
7 bit length 1 0
8 bhit length 1 1

® Parity

The bit[5:3] of EM1_UARTx_LCR register control the parity of EMMA Mobilel UART. About the bit
definition, please refer to the “Chapter 3.2.5 Line control register” of EMMA Mobilel UART
user's manual.

The parity setting is as following table:

Table 2-4 UART Parity Definition

Parity Type Bit 5 Bit 4 Bit 3
Non parity X X 0
Odd parity 0 0 1
Even parity 0 1 1
Stick high (fixed to 1) 1 0 1
Stick low (fixed to 0) 1 1 1

Note: x - don't care.

® Stop Bit

The bit[2] of EM1_UARTX_LCR register control the stop bit numbers of EMMA Mobilel UART.
About the bit definition, please refer to the “Chapter 3.2.5 Line control register” of EMMA
Mobilel UART user’s manual.

The stop bit setting is as following table:

Table 2-5 UART Stop Bit Definition

Stop Bit Numbers Bit 2
1 0
2 1

Application Note S19893EJ1VOANOO
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2.2.2 Automatic Flow Control with CPU or DMA

The following figure shows the operation process for sending and receiving with automatic flow control.

Set UART configure

v

Set interrupt or error detection

v

Send and Receive with CPU/DMA

v

Un-initialize UART

End

Figure 2-4 The Function of Automatic Flow Control

(2). Set the configuration.
Set the baud rate, data length, parity, stop bit, error detection. If enable flow control, set the FIFO
and enable flow control.
®  Attribute setting
The related registers are as follow (Note: x is 0, 1 or 2):
EM1_UARTx_LCR;
EM1_UARTx_DLM;
EM1_UARTx_DLL;

® FIFO setting
The related registers are as follow:
EM1_UARTx_FCR;

® Flow control setting

The related registers are as follow:
EM1_UARTx_HCRO;
EM1_UARTX_MCR,;

(2). Set the interrupt or error detection.
The related registers are as follow:
EM1_UARTx_IER;

Application Note S19893EJ1VOANOO
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SEC_ITO_IENSO;
INTC_ITO_IENO;

(3). Send and receive.

The related registers are as follow:
EM1_UARTx_LSR
EM1_UARTx_THR
EM1_UARTx_RBR

When use DMA, the registers of DMA are as follow:
DMA_M2P_CONT;
DMA M2P_PEO LCHOLCH3 INT_RAW

DMA_M2P_LCHO_AADD;
DMA_M2P_LCHO_AOFF;
DMA_M2P_LCHO_ASIZE;
DMA_M2P_LCHO_ASIZE_COUNT:
DMA_M2P_LCHO_BADD:;
DMA_M2P_LCHO_LENG;
DMA_M2P_LCHO_MODE;

DMA_P2M_LCHO_AADD;
DMA_P2M_LCHO_BOFF;
DMA_P2M_LCHO_BSIZE;
DMA_P2M_LCHO_BSIZE_COUNT:
DMA_P2M_LCHO_BADD;
DMA_P2M_LCHO_LENG;
DMA_P2M_LCHO_MODE;

DMA_M2P_LCH1_AADD;
DMA_M2P_LCH1_AOFF;
DMA_M2P_LCH1_ASIZE;
DMA_M2P_LCH1_ASIZE_COUNT:
DMA_M2P_LCH1_BADD;
DMA_M2P_LCH1_LENG;
DMA_M2P_LCH1_MODE;

DMA_P2M_LCH1_AADD;
DMA_P2M_LCH1_BOFF;
DMA_P2M_LCH1_BSIZE;
DMA_P2M_LCH1_BSIZE_COUNT:
DMA_P2M_LCH1_BADD:;
DMA_P2M_LCH1_LENG;
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DMA_P2M_LCH1_MODE;

DMA_M2P_LCH2_AADD:;
DMA_M2P_LCH2_AOFF;
DMA_M2P_LCH2_ASIZE;
DMA_M2P_LCH2_ASIZE_COUNT:
DMA_M2P_LCH2_BADD;
DMA_M2P_LCH2_LENG;
DMA_M2P_LCH2_MODE;

DMA_P2M_LCH2_AADD;
DMA_P2M_LCH2_BOFF;
DMA_P2M_LCH2_BSIZE;
DMA_P2M_LCH2_BSIZE_COUNT:
DMA_P2M_LCH2_BADD:;
DMA_P2M_LCH2_LENG;
DMA_P2M_LCH2_MODE;

About how to use DMA, please refer to the EMMA Mobilel DMA user’s manual.

(4). Un-initialize the UART.
Un-initialization only disables FIFO and flow control.

® FIFO setting
The related registers are as follow:
EM1_UARTx_FCR;

® Flow control setting

The related registers are as follow:
EM1_UARTx_HCRO;
EM1_UARTx_MCR,;
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The setting of baud rate, bit numbers, parity and stop bit is the same to “Chapter 2.2.1 Send and
Receive” of this document, so about the details, please refer to that chapter.

® CTS control signal

SOUT \ Start Data Stop \
CTS / \

Figure 2-5 The CTS Control Signal

When the CTS pin is set to the low level (transmit request), data in the transmit buffer is
transmitted.

When the CTS pin changes from the low level to the high level during data transmission, data
being transmitted is transmitted fully and transmit of the next data is stopped.

® RTS control signal

SRIN \ Start Data Stop \
RST / \

Figure 2-6 The RTS Control Signal

The FIFO is hardware to send and receive characters automatically.

When the number of data in the receive FIFO reaches the trigger level, the RTSZ pin is set to the
high level (transmit stop request).

When the data in the receive FIFO is read, it becomes empty or has less data than the trigger
level, the RTSZ pin is set to the low level (transmit request).
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2.2.3 Simulate Flow Control

The following figure shows the operation process for sending and receiving with simulate flow control.

Set UART configure

v

Set interrupt or error detection

v

Initialize GIO for simulate flow
control

v

Send and Receive

End

Figure 2-7 The Function of Simulate Flow Control

(1). Set the configuration.
Set the baud rate, data length, parity, stop bit, error detection, and disable the flow control.
The related registers are as follow (Note: x is 0, 1 or 2):

EM1_UARTx_LCR;

EM1_UARTx_DLM;

EM1_UARTx_DLL;

(2). Set the interrupt or error detection.
The related registers are as follow:
EM1_UARTx_IER;
SEC_ITO_IENSO;
INTC_ITO_IENO;

(3). Initialize the GIO for simulate flow control.
In this document, only use GIOS85 for CTS and G1086 for RTS.
The related registers are as follow:

CHG_PINSEL_G80;

GIO_E1_HH; GIO_EO0 HH;

CHG_PULL_G80
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(4). Send and receive.

The related registers are as follow:
EM1 _UARTx LSR
EM1_UARTx_THR
EM1_UARTx_RBR
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The setting of baud rate, bit numbers, parity and stop bit is the same to “Chapter 2.2.1 Send and
Receive” of this document, so about the details, please refer to that chapter.

® (GIO85 simulates CTS control signal

SOuUT \ Start Data Stop \
GIO85 / \

Figure 2-8 The Simulate CTS Control Signal

When the GIO85 pin is set to the low level (transmit request), data can be transmitted.
When the GIO85 pin changes from the low level to the high level during data transmission, data
being transmitted is transmitted fully and transmit of the next data is stopped.

® (GIO86 simulates RTS control signal

SRIN \ Start Data Stop \
GlO86 / \

Figure 2-9 The Simulate RTS Control Signal

When the EMMA Mobilel can receive characters, the GIO86 pin is set to the low level (transmit
request).

When the EMMA Mobilel can not receive characters, the GlIO86 pin is set to the high level
(transmit stop request).
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2.2.4 Modem

About the Modem, please refer to the “Chapter 2.2.2 Automatic Flow Control” of this document.
And there is no example about this setting in the chapter 3.

2.2.51rDA

About the IrDA, please refer to the “Chapter 2.2.2 Automatic Flow Control” of this document.
And there is no example about this setting in the chapter 3.
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Chapter 3 Example of UART Operation

The following contents show 4 examples: how to send and receive, how to enable automatic flow
control, how to use GIO to simulate flow control and how to use DMA to transmission. About the
API details, please refer to the “Appendix A UART Driver Function”.

Application Note S19893EJ1VOANOO




Chapter 3 Example of UART Operation 25/78

3.1 Initialization

3.1.1 Operation Flow

Initialize UARTO
[ _eml1_eva_uart_init(); ]

End

Figure 3-1 UARTO Initialization

About the UART function, please refer to the “Appendix A UART Driver Function”.
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3.1.2 Operation Detail

(2). Initialize the UARTO.
The process calls the em1_uart_init().
The em1_uart_init() finishes the following functions for UART:

® Open U70_CLK.
ASMU_GCLKCTRL2ENA[5] = 1b;
ASMU_GCLKCTRL2[5] = 1b;
ASMU_GCLKCTRL2ENA[5] = 0b;

® Open U70_SCLK.
ASMU_GCLKCTRL2ENA[6] = 1b;
ASMU_GCLKCTRL2[6] = 1b;
ASMU_GCLKCTRL2ENA][6] = Ob;

® Reset UARTO.
ASMU_RESETREQOENA[27] = 1b;
ASMU_RESETREQOQ[27] = Ob;
ASMU_RESETREQOENA[27] = Ob;

® Reset release UARTO.
ASMU_RESETREQOENA[27] = 1b;
ASMU_RESETREQOQ[27] = 1b;
ASMU_RESETREQOENA[27] = Ob;

® Set divisor.

ASMU_DIVU70SCLK = Divisor;
Divisor is an input value, about how to set the divisor, please refers to the “Chapter 3.2.52
U70_SCLK frequency division setting register” of EMMA Mobilel ASMU/GIO user’s manual.

® Switch port function.
CHG_PINSEL_G80[11:10] = 01b; // GIO_P85 --> URTO_CTSB
CHG_PINSEL_G80[13:12] = 01b; I/ GIO_P86 --> URTO_RTSB

® Enable input and disable pull up/down.
CHG_PULLO[30:28] = 111b; // For URTO_SRIN.
CHG_PULL_G80[22:20]= 111b; /l For URTO_CTS.

® Set the driver capability.
CHG_DRIVEZ2[5:4] = 01b; Il 4mA
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® Set the wait control and read mode.
ASMU_AB1 U70WAITCTRL = OxF1FOF;
ASMU_AB1 U70READCTRL = 0;

® Disable the UART global interrupt.

SEC_ITO_IDSSO0[9] = 1b;
INTC_ITO_IDSO[9] = 1b;

Application Note S19893EJ1VOANOO




Chapter 3 Example of UART Operation

28/78

3.2 Example of Send and Receive

The hardware connection of send and receive is as follow figure.

EMMA Mobilel

RXDO «

PC

TXDO

GND =

TXD

RXD

GND

Figure 3-2 Hardware Connection of Send and Receive
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3.2.1 Operation Flow

Set UART configure
[ em1_uart_set_config(); ]

v

Get UART configure
[ eml_uart_get config(); ]

v

Print UART configure
[ em1_uart_print_configure(); ]

v

Clear UART receive error
[ em1_uart_clear_error(); ]

Send&Receive over?

Yes

Send and Receive
[ em1_uart_send();
eml_uart_recv(); ]

v

Print UART receive error
[ em1_uart_print_error(); ]

End

Figure 3-3 Example of Send and Receive

About the UART function, please refer to the “Appendix A UART Driver Function”.
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3.2.2 Operation Detail

(). Set the UART configure.
The process calls the “em1_uart_set_config()” function.
The “em1_uart_set_config()” function finishes the following functions for UARTO:

® Set parity.
EM1 _UARTO_LCR[5:3] = 000b; /l none parity.

® Set stop bit.

EM1_UARTO_LCR[2] = Ob; /' 1 stop bit.
® Setlength.
EM1_UARTO_LCR[1:0] = 11b; /I 8 bits.

® Set divisor.
EM1_UARTO_LCR[7] = 1b;
EM1_UARTO DLM = 0;
EM1_UARTO_DLL = 0x7C; 1/ 115200 bps.
EM1_UARTO_LCR[7] = Ob;

® Enable receive error.
EM1_UARTO_IER = Ox4;

® Disable FIFO.
EM1_UARTx_FCR[O] = Ob;

® Disable RTS and CTS.
EM1 _UARTx_MCRJ[5] = Ob; /I Disable the automatic flow control.
EM1 _UARTx_MCRJ[1] = 1b; /l Enable RTS.

(2). Get UART configure.
The process calls the “em1_uart_get_config()” function.

The “em1_uart_get_config()” function finishes the following functions for UARTO:

® Get parity.
parity = EM1_UARTO_LCRI[5:3];

® Get stop hit.
stop-bit = EM1_UARTO_LCRJ[2];
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® Get length bit.
length = EM1_UARTO_LCR[1:0];

® Get divisor.
DLM = EM1_UARTO DLM;
DLL = EM1_UARTO DLL;

® Get flow control.

mode = EM1_UARTO_MCRI[5];

(3). Print UART configure.
Print the information of baud rate, bit numbers, parity, stop bit and flow control.
And this function is used for giving more information about the related UART.

(4). Clear the receive error.
The process calls the “em1_uart_clear_error()” function.
The “em1_uart_clear_error()” function finishes the following functions for UARTO:

® Read LSR register to clear error information.

Error = EM1_UARTO_LSR;
(5). UART send and receive.
The process calls the “em1_uart_recv()” function.

The “em1_uart_recv()” function finishes the following functions for UARTO:

® Check receive finish.
If EM1_UARTO_LSR[O] is 1, receive finish.

® Read the received character.
Data = EM1_UARTO_RBR;

The process calls the “em1_uart_ send()” function.
The “em1_uart_ send()” function finishes the following functions for UARTO:

® Check send ready.
If EM1_UARTO_LSR[5] is 1, send ready.

® Write the character to be sent.
EM1 _UARTO_THR = data;
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(6). Print the receive error.
The process calls the “em1_uart_print_error()” function.
The “em1_uart_print_error()” function finishes the following functions for UARTO:

® Read the receive error.
Error = EM1_UARTO_LSR;
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3.3 Example of Automatic Flow Control

The hardware connection of automatic flow control is as follow figure.

EMMA Mobilel PC
RXDO « TXD
TXDO » RXD
RTSO CTS
CTSO « RTS
GND « GND

Figure 3-4 Hardware Connection of Automatic Flow Control
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3.3.1 Operation Flow

If uart number is 0?

Yes

Initialize port for UARTO
[ em1_uart_port_uart(); ]

v

Set UART configure
[ em1_uart_set_config(); ]

v

Clear UART receive error
[ em1_uart_clear_error(); ]

Send&Receive over

Yes

Send and Receive
[ em1_uart_send();
eml_uart_recv(); ]

v

Print UART receive error
[ em1_uart_print_error(); ]

v

Disable flow control
[ em1_uart_disable_flw_cnt(); ]
Disable the FIFO
[ em1_uart_disable_fifo(); ]

End

Figure 3-5 Example of Automatic Flow Control

About the UART function, please refer to the “Appendix A UART Driver Function”.
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3.3.2 Operation Detail

(2). Initialize the port for UARTO.
The process calls the “em1_uart_port_uart()” function.
The “em1_uart_port_uart()” function finishes the following functions for UARTO:

® Change the GIO_P85 to URTO_CTSB.

® Change the GIO_P86 to URTO_RTSB.

® Enable the URTO_CTSB input.

About the details, please refer to the ASMU/GIO user’s manual and 1 chip user’s manual.
(2). Set the UART configure.

The process calls the “em1_uart_set_config()” function.

The “em1_uart_set_config()” function finishes the following functions for UARTO:

® Set parity.
EM1_UARTO_LCR[5:3] = 000b; /I none parity.

® Set stop bit.

EM1_UARTO_LCR[2] = Ob; /1 1 stop bit.
® Set length.
EM1_UARTO_LCR[1:0] = 11b; /1 8 bits.

® Set divisor.
EM1_UARTO_LCR[7] = 1b;
EM1_UARTO_DLM = 0;
EM1_UARTO_DLL = 0x7C; /1 115200 bps.
EM1 _UARTO_LCR[7] = Ob;

® Enable receive error.
EM1_UARTO_IER = 0x4;

® Enable FIFO.

EM1_UARTO_FCRI[2] = 1b; /I Reset the transfer buffer of FIFO.
EM1_UARTO_FCRJ[1] = 1b; I/l Reset the receive buffer of FIFO.
EM1 _UARTO_FCRI[5] = 0b; I/l Set 16 bytes FIFO mode.
EM1_UARTO_FCRJ[7:6] = 00b; /I The trigger number is 1.
EM1_UARTO_FCRJ[0] = 1b; // Enable FIFO.

® Enable RTS and CTS.
EM1_UARTO_HCRO[6] = Ob; /I Set RTS mode 0.
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EM1_UARTO_MCRJ[5] = 1b; // Enable the automatic flow control.
EM1_UARTO_MCR[1] = 1b; /I Enable RTS.

(3). Clear the receive error.
This process is the same to process (4) of “Chapter 3.2.2 Operation Detail” of this document.

(4). UART send and receive.
This process is the same to process (5) of “Chapter 3.2.2 Operation Detail” of this document.

(5). Print the receive error.
This process is the same to process (6) of “Chapter 3.2.2 Operation Detail” of this document.

(6). Disable flow control and FIFO.
The process calls the “em1_uart_disable_flw_cnt()” function.
The “em1_uart_disable_flw_cnt()” function finishes the following functions for UARTO:

® Disable RTS and CTS.
EM1_UARTx_MCRI5] = Ob; // Disable the automatic flow control.

EM1_UARTX_MCRI[1] = 1b; /| Enable RTS.

The process calls the “em1_uart_disable_fifo()” function.
The “em1_uart_disable_fifo()” function finishes the following functions for UARTO:

® Disable FIFO.
EM1_UARTx_FCR[O] = Ob;
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3.4 Example of Simulate Flow Control

The hardware connection of simulate flow control is as follow figure.

EMMA Mobilel

RXDO

TXDO

GlO86

GIO85

GND

PC

A

A

TXD

RXD

CTS

RTS

GND

Figure 3-6 Hardware Connection of Simulate Flow Control
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3.4.1 Operation Flow

Initialize GIO for RTS and CTS
[ em1_uart_port_gio(); ]

v

Set UART configure
[ em1_uart_set_config(); ]

v

Clear UART receive error
[ em1_uart_clear_error(); ]

Send&Receive over?

Yes

Send and Receive
[ em1_uart_gio_send();
eml_uart_gio_recv(); ]

Enable receive
[ em1_uart_enable_gio_recv(); ]

v

Print UART receive error
[ em1_uart_print_error(); ]

End

Figure 3-7 Example of Simulate Flow Control

About the UART function, please refer to the “Appendix A UART Driver Function”.
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3.4.2 Operation Detail

(2). Initialize the GIO85 and G1086.
The process calls the “em1_uart_port_gio()” function.
The “em1_uart_port_gio()” function finishes the following functions for UARTO:

Change the URTO_RTSB to GIO_P86;
Set the GIO_P86 output mode;

Set the GIO_P86 output high level;
Change the URTO_CTSB to GIO_P85;
Set the GIO_P85 input mode;

Enable the GIO_P85 input;

(2). Set the UART configure.
This process is the same to process (1) of “Chapter 3.2.2 Operation Detail” of this document.

(3). Clear the receive error.
This process is the same to process (4) of “Chapter 3.2.2 Operation Detail” of this document.

(4). UART send and receive.
The process calls the “em1_uart_gio_recv()” function.
The “em1_uart_gio_recv()” function finishes the following functions for UARTO:

Output low level from GIOS86;
Check whether receive a character;
Read the received character;
Output high level from GIO86;

The process calls the “em1_uart_gio_send()” function.
The “em1_uart_gio_send()” function finishes the following functions for UARTO:

® Check if GIOS85 is high or low;
® Check if there is a space for a character;
® \Write the character to be send;

About the GIO detalils, please refer to the ASMU/GIO user’s manual and 1 chip user’s manual.

About the UART details, please refer to the process (5) of “Chapter 3.2.2 Operation Detail” o
this document.

Application Note S19893EJ1VOANOO




Chapter 3 Example of UART Operation 40/78

(5). Enable receive.
The process calls the “em1_uart_enable_gio_recv()” function.
The “em1_uart_enable_gio_recv()” function finishes the following functions for UARTO:

® Output low level from GIO86;

About the details, please refer to the EMMA Mobilel ASMU/GIO user’s manual and 1 chip user’s
manual.

(6). Print the receive error.
This process is the same to process (6) of “Chapter 3.2.2 Operation Detail” of this document.
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3.5 Example of Automatic Flow Control with DMA

About the hardware connection of automatic flow control, please refer to figure3-4.
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3.5.1 Operation Flow

A

No
Receive over?

Yes

If uart number is 0?

Yes

Enable DMA send

Initialize port for UARTO ¢
[ em1_uart_port_uart(); ]
¢ Enable UARTO send

[ em1_uart_dma_enable(); ]

Set UART configure
[ em1_uart_set_config(); ]

v

Clear UART receive error
[ em1_uart_clear_error(); ]

Send over?

¢ Print UART receive error
[ em1_uart_print_error(); ]
Enable DMA receive ¢
¢ Disable UARTO DMA
Enable UARTO receive [ em1_uart_dma_disable(); ]

Disable flow control
[ em1_uart_disable_flw_cnt(); ]
¢ Disable the FIFO
[ em1_uart_disable_fifo(); ]

[ em1_uart_dma_enable(); |

Enable secure interrupt of DMA

End

Figure 3-8 Example of Automatic Flow Control with DMA

About the UART function, please refer to the “Appendix A UART Driver Function”.
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3.5.2 Operation Detail

(2). Initialize the port for UARTO.
This process is the same to process (1) of “Chapter 3.3.2 Operation Detail” of this document.

(2). Set the UART configure.
This process is the same to process (2) of “Chapter 3.3.2 Operation Detail” of this document.

(3). Clear the receive error.
This process is the same to process (4) of “Chapter 3.2.2 Operation Detail” of this document.

(4). Enable DMA receive.
About the details, please refer to the EMMA Mobilel DMA user’s manual.

(5). Enable UARTO receive.
The process calls the “em1_uart_dma_enable()” function.
The “em1_uart_dma_enable()” function finishes the following functions for UARTO:

® DMA send modeO and DMA receive modeO.
EM1_UARTO_HCRO[2] = Ob;
EM1_UARTO_HCROI[3] = Ob;
EM1_UARTO_FCRJ[3] = 0b;

® Exclude timeout.
EM1_UARTO_HCRO[4] = 1b;

® Access 1 byte.
EM1_UARTO_HCROI[5] = 1b;

® Enable DMA receive.
EM1_UARTO_HCRO[1] = 1b;

(6). Enable secure interrupt of DMA
SEC_ITO_IENS1[5] =1;

(7). Check receive over.
If DMA_P2M_PEO_LCHOLCH3_INT_RAWI[4] is 1, receive over.

(8). Enable DMA send.
About the details, please refer to the EMMA Mobilel DMA user’s manual.
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(9). Enable UARTO send.
The process calls the “em1_uart_dma_enable()” function.
The “em1_uart_dma_enable()” function finishes the following functions for UARTO:

DMA send modeO and DMA receive mode0.
EM1_UARTO_HCRO[2] = Ob;
EM1_UARTO_HCRO[3] = Ob;
EM1_UARTO_FCRJ[3] = 0b;

® Exclude timeout.
EM1_UARTO_HCRO[4] = 1b;

® Access 1 byte.
EM1_UARTO_HCROI[5] = 1b;

® Enable DMA send.
EM1_UARTO_HCROI[0] = 1b;

(10). Check receive over.
If DMA_M2P_PEQO_LCHOLCH3_INT_RAWI[4] is 1, receive over.

(112). Print the receive error.
This process is the same to process (6) of “Chapter 3.2.2 Operation Detail” of this document.

(12). Disable UARTO DMA, flow control and FIFO.
To disable UARTO DMA, call the “em1_uart_dma_disable()” function.

The “em1_uart_dma_disable()” function finishes the following functions for UARTO:

® Disable DMA send and receive.
EM1 UARTO_HCRO[1:0] = 00b;

About how to disable flow control and FIFO, please refer to the process (6) of “Chapter 3.3.2
Operation Detail” of this document.
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Appendix A UART Driver Function

A.1 UART Driver Function List

The following table shows the UART driver interface functions:

Table A-1 UART Driver Function List

eml_uart_gio_send;

Class Function Name Function Detail
eml_uart_init; uart initialize.
eml_uart_set config; set the UART configure.
eml_uart_get_config; get the uart configure.
eml_uart_send; send a character.
eml_uart_recv; receive a character.
_eml_uart_enable_flw_cnt; enable uart hardware flow control.
eml_uart_disable_flw_cnt; disable uart hardware flow control.
_eml_uart_enable_fifo; enale uart FIFO.

Driver eml_uart_disabl§_fifo; disable uart FIFO.

Function eml_uart_port_gio; initialize the gio for simulate flow control.

send a character with simulate flow control.

eml_uart_gio_recv;

receive a character wiht simulate flow control.

eml_uart_clear_error;

clear the receive error.

eml_uart_print_error;

printf the receive error.

eml_uart_print_configure;

printf the uart configure setting.

eml_uart_port_uart;

initialize the uart port for flow control.

eml_uart_enable_gio_recv;

enable GIO86 for receive.

eml_uart dma_enable;

enable UART for DMA.

eml_uart_dma_disable;

disable UART for DMA.
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A.2 UART Global Variable Define

The following table shows the UART global variable define:

Table A-2 Global Variable Define

Name

Type

Detail

g_uart _cts

volatile uchar simulate cts is enable or not.
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A.3 UART Structure Define

The following table shows the UART structure define:

Table A-3 Structure Define

Structure Name Detail

struct st UART_SETTING UART setting information.

A.3.1st_UART_SETTING

Table A-4 Structure of st UART_SETTING

Member Type Detail
uart_num uchar the uart number.
uart_baudrate uint the uart baud rate.

uart_length ushort the transmit/receive bit numbers.
uart_parity ushort none, odd, even, stick high, stick low.
uart_stop ushort none, 1, 2 stop bit..
uart_mode uchar automatic flow control or not.
uart_triger uchar FIFO triger number.
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A.4 UART Driver Function Detail
A.4.1 Initialize
[Function Name]
eml_uart_init

[Format]

DRV_RESULT em1_uart_init (uchar num);

[Argument]
Parameter Type I/O Detail
num uchar I UART number (0,1 or 2)

[Function Return]
DRV_OK: The function executes successfully.

DRV_ERR_PARAM: The input parameter is error.
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[Flow Chart]

No

euartisin 0, 1 or 2%

UARTO

uart number

lUARTl

UART2

A

Open the U70_CLK
and U70_SCLK
Reset U70
Reset release U70
Set divisor

Open the U70_CLK
and U71_SCLK
Reset U71
Reset release U71
Set divisor

Open the U70_CLK
and U72_SCLK
Reset U72
Reset release U72
Set divisor

v

v

v

Chang port to U70
[ CHG_PINSEL_G80[11:10] = 01b;
CHG_PINSEL_G80[13:12] = 01b; ]

Chang port to U71
[ CHG_PINSEL_G80[11:10] = 10b;
CHG_PINSEL_G80[13:12] = 10b; ]

Chang port to U72
[ CHG_PINSEL_G96[25:24] = 01b;
CHG_PINSEL_G96[27:26] = 01b;
CHG_PINSEL_G96[29:28] = 01b;
CHG_PINSEL_G96[31:30] = 01b; ]

v

Enable input and disable pull
[ CHG_PULLO[30:28] = 111b;
CHG_PULL_G80[22:20]= 111b; ]

Enable input and disable pull
[ CHG_PULL_G80[22:20]= 111b; ]

Enable input and disable pull
[ CHG_PULL_G104[26:24]= 111b;
CHG_PULL_G104[18:16]= 111b; ]

v

v

v

Set driver capability 4mA
[ CHG_DRIVE2[5:4] = 01b; |

Set driver capability 4mA
[ CHG_DRIVE2[7:6] = 01b; |

Set driver capability 4mA
[ CHG_DRIVE2[9:8] = 01b; |

v

v

v

Set wait control
[ ASMU_AB1_U70WAITCTRL =
OXF1FOF; |
Set read mode
[ ASMU_AB1_U70READCTRL = 0; ]

Set wait control
[ ASMU_AB1_U71WAITCTRL =
OXF1FOF; |
Set read mode
[ASMU_AB1_U71READCTRL = 0; ]

Set wait control
[ ASMU_AB1_U72WAITCTRL =
OXF1FOF; |
Set read mode
[ ASMU_AB1_U72READCTRL = 0; ]

v

v

v

Disable global interrupt
[ SEC_ITO_IDSS0[9] = 1b;
INTC_ITO_IDSO0[9] = 1b; ]

Disable global interrupt
[ SEC_ITO_IDSS0[10] = 1b;
INTC_ITO_IDSO0[10] = 1b; ]

Disable global interrupt
[ SEC_ITO_IDSSO0[11] = 1b;
INTC_ITO_IDSO[11] = 1b; ]
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Figure A-1 UART Initialize
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[Note]

(1). Open the clock.

The related registers are as follow:
ASMU_GCLKCTRL2ENA;
ASMU_GCLKCTRLZ2;

(2). Reset and reset release setting.
The related registers are as follow:
ASMU_RESETREQOENA,;
ASMU_RESETCTRLO;

(3). Set divisor.

The related registers are as follow:
ASMU_DIVU70SCLK;
ASMU_DIVU71SCLK;
ASMU_DIVU72SCLK;
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A.4.2 Set the Configure
[Function Name]
eml_uart_set config

[Format]

DRV_RESULT em1_uart_set_config (struct st UART_SETTING uart_value);

[Argument]
Parameter Type 1/0 Detail
uart_value struct st UART_SETTING I UART information

[Function Return]
DRV_OK: The function executes successfully.

DRV_ERR_PARAM: The input parameter is error.
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[Flow Chart]

No

euartisin O, 1 or 27

he mode is in 0 or 17 No Y

Set parity
[ EM1_UARTx_LCR[5:3] = parity; ]
Set stop bit
[ EM1_UARTx_LCR[2] = stop bit; ]
Set length bit
[ EM1_UARTx_LCR[1:0] = length; ]
Set divisor
[ EM1_UARTx_LCR[7] = 1b;
EM1_UARTx_DLM = DLM;
EM1_UARTXx_DLL = DLL;
EM1_UARTx_LCR[7] = 0b; ]

v

Enable receive error;
[ EM1_UARTX_IER = 0x4; ]

e

mode is O

modeis 1

A

Disable FIFO

Enable FIFO
Disable flow control

Enable flow control
| |

A 4

End

<
<

Figure A-2 Set the Configure

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.
If the UART mode is not in 0 or 1, the input parameter is error.
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(2). Set the UART attribute (Note: xis 0, 1, or 2).
Il Set parity;
EM1_UARTx_LCR[5:3] = parity;
//Set stop bit;
EM1_UARTX_LCR[2] = stop bit;
/I Set length bit;
EM1_UARTx_LCRJ[1:0] = length;
/I Set divisor;
EM1_UARTX_LCR[7] = 1b;
EM1_UARTx_DLM = DLM;
EM1_UARTx_DLL = DLL;
EM1_UARTx_LCR[7] = Ob;

/Il Enable the UART receive error;
EM1_UARTx_IER = 0x4;

About how to set the parity, stop bit, length and divisor, please refer to the “Chapter 3
REGISTERS” of EMMA Mobilel UART user’s manual.

(3). Set the FIFO and flow control.

If the mode is 0, disable FIFO and the automatic flow control.
If the model is 1, enable FIFO and the automatic flow control.
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A.4.3 Get the Configure

[Function Name]

eml_uart_get config

[Format]

DRV_RESULT em1_uart_get config (struct st UART_SETTING *p_uart_value);

[Argument]
Parameter Type 1/0 Detail
p_uart value | struct st UART_SETTING * (0] UART information

[Function Return]

DRV_OK: The function executes successfully.

DRV_ERR_PARAM: The input parameter is error.

[Flow Chart]

Note: xis 0, 1 or 2.

[Note]

he uartisin 0, 1 or 2~

Yes

Get parity
[ parity = EM1_UARTx_LCR[5:3]; ]
Get stop bit
[ stop-bit = EM1_UARTx_LCR[2]; ]
Get length bit
[length = EM1_UARTx_LCR[1:0]; ]
Get divisor
[ DLM = EM1_UARTX_DLM;
DLL = EM1_UARTx_DLL; ]
Get flow control mode
[ mode = EM1_UARTx_MCRI[5]; ]

End

Figure A-3 Get the Configure

(2). Check the input parameter.

If the UART number is not in 0, 1 or 2, the input parameter is error.
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(2). Get the UART configure (Note: x is 0, 1, or 2).
Il Get parity;

parity = EM1_UARTX_LCR[5:3];
Il Get stop bit;

stop-bit = EM1_UARTX_LCR[2];
//Get length bit;

length = EM1_UARTx_LCRJ[1:0];
/I Get divisor;

DLM = EM1_UARTx_DLM;

DLL = EM1_UARTX_DLL;

/IGet flow control;

mode = EM1_UARTx_MCRI5];
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A.4.4 Send a Character

[Function Name]
eml_uart_send

[Format]

DRV_RESULT em1_uart_send (uchar num, uchar c);

[Argument]
Parameter Type 1/0 Detail
num uchar | UART number
c uchar | The character

[Function Return]
DRV_OK: The function executes successfully.

DRV_ERR_PARAM: The input parameter is error.
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[Flow Chart]

heuartisin 0, 1 or 2~

Send character
[EM1_UARTX_ THR = * /r' ;]

Send character
[ EM1_UARTX_THR = c;]

End —————

Figure A-4 Send a Character

Note: xis 0, 1 or 2.

[Note]

(1). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). When the character is ‘\n’, send ‘\r’ (Note: x is 0, 1, or 2).
If EM1_UARTx_LSR[5]is 1, write the \r'to EM1_UARTX_THR register.

(3). Send the character.
If EM1_UARTx_LSR[5] is 1, write the character to EM1_UARTX_THR register.
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A.4.5 Receive a Character
[Function Name]
eml_uart_recv

[Format]

uchar eml1_uart_recv (uchar num);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number

[Function Return]

DRV_ERR_PARAM: The input parameter is error.

Other: The received character.

[Flow Chart]

Get character
[ c = EM1_UARTX_RBR; ]

Note: xis 0, 1 or 2.

[Note]

End

Figure A-5 Receive a Character

(2). Check the input parameter.

If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Receive the character (Note: x is 0, 1, or 2).
If EM1_UARTx_LSR][O] is 1, get the character from EM1_UARTx_RBR register.
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A.4.6 Enable the Flow Control

[Function Name]

_eml_uart_enable_flw_cnt

[Format]

DRV_RESULT _eml_uart_enable_flw_cnt (struct st UART_SETTING uart_value);

[Argument]
Parameter Type 1/0 Detail
uart_value struct st UART_SETTING I UART Information

[Function Return]

DRV_OK: The function executes successfully.

DRV_ERR_PARAM: The input parameter is error.

[Flow Chart]

Note: xis 0, 1 or 2.

[Note]

euartisin 0, 1 or 2%
Yes

Set auto-RTS mode
[ EM1_UARTX_HCRO[6] = 0b; ]
Set automatic flow control
[ EM1_UARTx_MCR[5] = 1b; ]
Enable RTS
[ EM1_UARTXx_MCR[1] = 1b; ]

End «——

Figure A-6 Enable Flow Control

(1). Check the input parameter.

If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Set the RTS mode (Note: xis 0, 1, or 2).
/l Set RTS mode 0. (If use RTS mode 1, set 1 to EM1_UARTO_HCRO[6]).
EM1_UARTO_HCROI[6] = Ob;
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About the difference between mode 0 and model, please refer to the “Chapter 3.2.12 Hardware
control register” of EMMA Mobilel UART user’s manual.

(3). Enable automatic RTS and CTS.
// Enable the automatic flow control.
EM1_UARTX_MCR[5] = 1b;

/ Enable RTS.
EM1_UARTx_MCR[1] = 1b;
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A.4.7 Disable the Flow Control
[Function Name]
eml_uart_disable_flw_cnt

[Format]

DRV_RESULT em1_uart_disable_flw_cnt (uchar num);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number

[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.

[Flow Chart]

euartisin 0,1 or 2~
Yes

Disable automatic flow
control
[ EM1_UARTx_MCR[5] = Ob; ]
Enable RTS
[ EM1_UARTX_MCR[1] = 1b; ]

End «

Figure A-7 Disable Flow Control

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Disable automatic RTS and CTS (Note: xis 0, 1, or 2).
// Disable the automatic flow control.
EM1_UARTx_MCRI[5] = 0Ob;

// Enable RTS.

EM1_UARTx_MCRI[1] = 1b;
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A.4.8 Enable FIFO

[Function Name]
_eml_uart_enable_fifo

[Format]

DRV_RESULT _eml_uart_enable_fifo (struct st UART_SETTING uart_value);

[Argument]
Parameter Type 1/0 Detail
uart_value struct st UART_SETTING I UART information

[Function Return]
DRV_OK: The function executes successfully.

DRV_ERR_PARAM: The input parameter is error.
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[Flow Chart]

No

he uartisin 0, 1 or 2~

Reset receive and send
buffer of FIFO

[ EM1_UARTx_FCR[2] = 1b;

EM1_UARTx_FCR[1] = 1b; ]

A A

Set 64 bytes FIFO mode Set 16 bytes FIFO mode
[ EM1_UARTX_FCRI[5] = 1b; ] [ EM1_UARTxX_FCR[5] = Ob; ]

4

Set trigger number
[EM1_UARTx_FCR][7:6] = trigger;]

v

Enable FIFO
[ EM1_UARTX_FCRI[0] = 1b; ]

End

A

Figure A-8 Enable FIFO

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Reset the buffer of FIFO (Note: x is 0, 1, or 2).
Il Reset the transfer buffer of FIFO.
EM1_UARTX_FCR[2] = 1b;

/I Reset the receive buffer of FIFO.
EM1_UARTX_FCR[1] = 1b;
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(3). Set the 16 bytes or 64 bytes FIFO mode.

Il If the trigger number is 1, 4, 8 or 14, set 16 bytes FIFO mode.
EM1_UARTx_FCR[5] = Ob;

/I If the trigger number is 32 or 56 bytes FIFO mode.
EM1_UARTx_FCR[5] = 1b;

(4). Set trigger number.
EM1_UARTx_FCR][7:6] = trigger number;

(5). Enable FIFO.
EM1_UARTx_FCRI0] = 1b;
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A.4.9 Disable FIFO

[Function Name]
eml_uart_disable_fifo

[Format]

DRV_RESULT em1_uart_disable_fifo (uchar num);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number

[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.

[Flow Chart]

euartisin 0,1 or 2~
Yes

Disable FIFO
[ EM1_UARTxX_FCRI[0] = 0Ob; ]

End «——

Figure A-9 Disable FIFO

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Disable FIFO (Note: xis 0, 1, or 2).
EM1_UARTx_FCR[O] = Ob;
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A.4.10 Initialize GIO for Simulate Flow Control

[Function Name]
eml_uart_port_gio

[Format]

DRV_RESULT em1_uart_port_gio (void);
[Argument]

None
[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.
[Flow Chart]

None.
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A.4.11 Send a Character with Simulate Flow Control
[Function Name]
eml_uart_gio_send

[Format]

void em1_uart_gio_send (uchar c);

[Argument]
Parameter Type 1/0 Detail
c uchar I The character

[Function Return]
None.

[Flow Chart]

Check enable send or not

v

Send the character

End

Figure A-10 Send a Character with Simulate Flow Control

[Note]

(1). Check CTS is enable or not.
/I If the bit 85 is high, the received terminal can not receive characters.
/1 1f the bit 85 is low, the received terminal can receive characters.
#define UARTO_CTS_CHECK \
do{ \
if the GIO85 is low. \
g_uart cts=0; \
else \
g_uart cts=1; \
} while (g_uart_cts ==1);
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(2). Send the character.
eml_uart_send (0, c);
Remark: This function only uses GIO85 for UARTO.
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A.4.12 Receive a Character with Simulate Flow Control

[Function Name]
eml_uart_gio_recv

[Format]

uchar eml_uart_gio_recv ();
[Argument]

None
[Function Return]
The received character.

[Flow Chart]

Enable receive

v

Receive character

v

Disable receive

End

Figure A-11 Received a Character with Simulate Flow Control

[Note]

(). Enable receive characters.
Set the port 86 low to enable the terminal send data.

(2). Receive a character.
¢ =eml_uart_recv (0);

(3). Disable receive characters.

Set the port 86 high to disable the terminal send data.
Remark:

This function only uses GIO86 for UARTO.
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A.4.13 Clear the Receive Error

[Function Name]
eml_uart_clear_error

[Format]

DRV_RESULT em1_uart_clear_error (uchar num);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number

[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.

[Flow Chart]

euartisin 0,1 or 2~
Yes

Clear receive error
[c=EM1_UARTX_LSR;]

End «——

Figure A-12 Clear the Receive Error

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Clear the receive error (Note: x is 0, 1, or 2).
Read the EM1_UARTX_LSR to clear the receive error.
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A.4.14 Print the Receive Error

[Function Name]
eml_uart_print_error

[Format]

DRV_RESULT em1_uart_print_error (uchar num);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number

[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.
DRV_ERR_ABNORMAL: There is at least one error in receive process.

[Flow Chart]

euartisin 0, 1 or 2~
Yes

Read receive error
[c=EM1_UARTx_LSR;]

v

Print receive error

End <«

Figure A-13 Print the Receive Error

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.

(2). Read the receive error (Note: x is 0, 1, or 2).

Read the receive error from EM1_UARTX_LSR.
(3). Print the error information.
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A.4.15 Print the Configure
[Function Name]
eml_uart_print_configure

[Format]

void em1_uart_print_configure (struct st UART_SETTING uart_value);

[Argument]

Parameter

Type

I/O

Detail

uart_value struct st UART_SETTING

UART Information

[Function Return]
None.

[Flow Chart]
None.

[Note]

None.
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A.4.16 Initialize Port for Flow Control

[Function Name]
eml_uart_port_uart

[Format]

void em1_uart_port_uart (void);
[Argument]

None.
[Function Return]
None.
[Flow Chart]
None.

[Note]

None.
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A.4.17 Enable GIO for Receive

[Function Name]
eml_uart_enable gio recv

[Format]

void em1_uart_enable_gio_recv (void);
[Argument]

None.
[Function Return]
None.
[Flow Chart]
None.

[Note]

Output low level from GIO86.
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A.4.18 Enable UART DMA
[Function Name]
eml_uart_dma_enable

[Format]

DRV_RESULT em1_uart_dma_enable(uchar num, uchar send_recv);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number
send_recv uchar I send and receive

[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.

Flow Chart]

he uartisin 0, 1 or 2~

Yes

Set DMA modeO
[ EM1_UARTx_HCRO[3:2] = 00b;
EM1_UARTx_FCR[3] = 0b; ]

v

Exclude timeout
[ EM1_UARTx_HCRO[4] = 1b; ]

v

Set DMA access 1 byte
[ EM1_UARTx_HCRO[5] = Ob; ]

v

Enable DMA send and receive
[ EM1_UARTx_HCRO[1:0] = 11b; ]

End

Figure A-14 Enable UART DMA
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Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.
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A.4.19 Disable UART DMA

[Function Name]
eml_uart_dma_disable

[Format]

DRV_RESULT em1_uart_dma_disable(uchar num, uchar send_recv);

[Argument]
Parameter Type 1/0 Detail
num uchar I UART number
send_recv uchar I send and receive

[Function Return]
DRV_OK: The function executes successfully.
DRV_ERR_PARAM: The input parameter is error.

[Flow Chart]

he uartisin 0, 1 or 2~
Yes

Disable DMA send and receive
[ EM1_UARTx_HCRO[1:0] = 00b; ]

End

Figure A-15 Disable UART DMA

Note: xis 0, 1 or 2.

[Note]

(). Check the input parameter.
If the UART number is not in 0, 1 or 2, the input parameter is error.
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